Dual action of iNOS-derived nitric oxide in allergen-induced airway hyperreactivity in conscious, unrestrained guinea pigs.
Using a guinea pig model of acute allergic asthma, we recently established that a deficiency of nitric oxide (NO) contributes to airway hyperreactivity (AHR) after the early asthmatic reaction (EAR) and that restoration of NO activity may contribute to the (partial) reversal of AHR after the late asthmatic reaction (LAR). In the present study, we investigated the role of iNOS-derived NO in the regulation of AHR to histamine after the LAR. Inhalation of a selective dose of the specific iNOS inhibitor aminoguanidine (0.1 mM, 3 min) had no effect on basal airway reactivity to histamine in unchallenged, ovalbumin-sensitized animals and did not affect the allergen-induced AHR after the EAR. By contrast, this dose of aminoguanidine significantly potentiated the partially reduced AHR after the LAR to the level of AHR observed after the EAR, indicating that induction of iNOS during the LAR contributes to the reversal of AHR. Inhalation of a higher aminoguanidine concentration (2.5 mM) shortly before the onset of the LAR diminished the AHR after the LAR and reduced the number of neutrophils, lymphocytes, and ciliated epithelial cells in the bronchoalveolar lavage at this time point. The results indicate that iNOS-derived NO may have both beneficial and detrimental effects on allergen-induced AHR to histamine after the LAR by functional antagonism of histamine-induced bronchoconstriction, and by promoting airway inflammation and epithelial damage on the other hand, respectively.